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LEAK CONTAINER FOR FUEL DISPENSER 

Field of the Invention 
[0001] The present invention relates to providing a fluid containment 
chamber within a fuel dispenser to collect leaked fluid, including fuel, and/or 
for a fuel dispenser that does not require a fuel dispenser sump. 

Background of the Invention 
[0002] As illustrated in Figure 1, fuel dispensers 10 are installed in service 
stations on islands 14. The islands 14 are footprints that are designed to 
receive a fuel dispenser housing 12. The islands 14 are typically constructed 
out of cement slabs and have pre-run fuel piping conduits that are run 
underneath the ground to submersible turbine pumps (not shown) that are 
coupled to underground storage tanks (not shown) containing fuel. The fuel is 
pumped from the underground storage tanks to the fuel dispensers 10 via the 
fuel piping conduit. 

[0003] As shown in Figure 1, the fuel piping conduit consists of a main fuel 
piping conduit 16 that carries fuel underneath each of the fuel dispensers 10. 
A separate main fuel piping conduit 16 is provided for each grade of fuel 
stored in underground storage tanks. The main fuel piping conduit 16 is 
typically double-walled piping to meet regulatory requirements for secondary 
containment of any leaks that may occur. The main fuel piping conduit 16 
contains an inner piping 17 inside that carries the fuel. An interstitial space is 
formed between the space of the inner piping 17 and the outer piping 18 to 
provide secondary containment of any leaks that occur in the inner piping 17. 
[0004] Fuel is directed to individual fuel dispensers 10 by a branch piping 
conduit 19 that is fluidly coupled to the main fuel piping conduit 16. The 
branch piping conduit 19 is typically connected to the main fuel piping conduit 
16 in a perpendicular fashion, and a fitting 20 is provided at the junction point 
where the branch piping conduit 19 connects to the main fuel piping conduit 
16. The branch fuel piping conduit 19 is then connected to a shear valve 22 
located in the island. During installation, field service personnel connects the 
outlet 24 of the shear valve 22 to the internal fuel piping conduit 26 in the fuel 
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dispenser 10 so that the fuel dispenser 10 has access to fuel pumped from 
the underground storage tank. 

[0005] The internal fuel piping conduit 26 is further fitted to fuel dispenser 
components, such as valves and meters for example, where such fittings 
introduce the potential for leaks. If a leak occurs in the conduit 26 or at fittings 
or other fuel dispensing components, regulations require that these leaks are 
contained. This secondary containment is provided today in the form of a fuel 
dispenser sump 28 underneath each fuel dispenser 10. The main fuel piping 
conduit 16 is run into the fuel dispenser sump 28 through fitted connections 
30 provided on the fuel dispenser sump 28. Typically, the main fuel piping 
conduit 16 enters the fuel dispenser sump at connection 29 and the outer 
piping 16 is terminated thereby leaving on the inner piping 17 inside the fuel 
dispenser sump 28. Once the inner piping 17 leaves the fuel dispenser sump 
28 on the other side, a connection 29 is made to provide double-walled piping 
16 until the main fuel piping conduit 16 reaches the next fuel dispenser sump 
28. 

[0006] The branch fuel piping conduit 19 is connected to the main fuel . 
piping conduit 16 via the fitting 20, as previously described. If a leak occurs at 
the fitting 20 or in the branch fuel piping conduit 19, the leak will be contained 
in the fuel dispenser sump 28. There are also other points for potential leaks 
for which the fuel dispenser sump 28 provides secondary containment. One 
such point is at the fitting 20 that connects the main fuel piping conduit 16 and 
the branch fuel piping conduit 19, where a potential for a leak exists at the 
point of the fitting 20. The fitting 20 is not provided with an outer wall or 
secondary containment that will capture any leaks like that of the main conduit 
fuel piping 16. The branch fuel piping conduit 19 is also not double-walled 
piping. Because of the leak potential at the fitting 20 between the main fuel 
piping conduit 16 and the branch fuel piping conduit 19, and because the 
branch fuel piping conduit 19 is not double-walled piping, secondary 
containment contains any leaks that may occur at the fitting 20 and/or in the 
branch fuel piping conduit 16. 

[0007] One problem that results from use of a fuel dispenser sump 28 is 
that the sump will also collect rainwater or other debris that runs into the fuel 
dispenser 10 from the outside ground. This causes the fuel dispenser sump 
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28 to fill up even if a leak has not occurred. The fuel dispenser sump 28 is. 
provided with a liquid detection sensor 32 so that service personnel can be 
alerted when the fuel dispenser sump 28 contains liquid. When significant 
liquid is detected in the fuel dispenser sump 28 and/or upon the detection of a 
significant leak and collection of such leak in the fuel dispenser sump 28, the 
fuel dispenser sump 28 must be emptied by service personnel since it is not 
known whether the liquid is fuel. Fuel cannot be allowed to overflow the fuel 
dispenser sump 28. Each time the fuel dispenser sump 28 contains a 
significant amount of liquid, whether it be leaked fuel, rainwater or other 
debris, a service visit must be made to empty the fuel dispenser sump 28 
thereby causing significant and ongoing servicing expense. The service visit 
is further complicated by the fact that the fuel dispenser sump 28 is located 
beneath ground underneath the fuel dispenser 10 and not easily accessed by 
service personnel for evacuation. 

[0008] Therefore, there exists a need to provide a fuel dispenser that does 
not require a fuel dispenser sump below ground to provide secondary 
containment for leaks. In this manner, the fuel dispenser will easier to service 
and less costly. 



Summary of the Invention 
[0009] The present invention relates to a leak collection chamber inside a 
fuel dispenser housing. In one embodiment, the leak collection chamber is 
placed inside a fuel handling components area of the fuel dispenser. The leak 
collection chamber collects any leaked fuel from inside the fuel dispenser to 
prevent such fuel from reaching the environment. The fuel dispenser may be 
additionally equipped with a slanted collection plate to direct leaked fuel into 
the leak collection chamber if the leak collection chamber does not include the 
same internal size as the housing of the fuel dispenser. 
[0010] In one embodiment, a scale is provide underneath the leak 
collection chamber to measure the weight of the chamber. The weight of the 
chamber is communicated electronically to a control system inside the fuel 
dispenser. Using the weight measurement, the control system can determine 
the fluid level inside the leak collection chamber using a conversion factor 
between weight and fluid level. In this manner, the control system has 
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knowledge of when the liquid level inside the leak collection chamber has 
exceeded a threshold level so that the control system can alert service 
personnel, via signals and alarms, to empty the leak collection chamber 
before it overflows. In another embodiment, a liquid level sensor placed 
inside the leak collection chamber is communicated to the control system to 
indicate the fluid level inside the leak collection chamber. 
[0011] The control system may also measure the liquid level in the leak 
collection chamber are various point in time to determine the speed or rate at 
which fluid is being collected in the leak collection chamber. If the increase in 
collection of leaks exceeds a threshold increase rate, this may be indicative of 
a catastrophic leak inside the fuel dispenser. In response, the control system 
itself, or by communication with other systems, such as a tank monitor or site 
controller for example, may generate signals, alarms, and/or cause the 
submersible turbine pump that pumps fuel to the fuel dispenser to shut down 
until the leak is corrected. 

[0012] The fuel dispenser may be equipped with a door on the outside of 
its housing to access the leak collection chamber for removal and evacuation. 
The door may contain a lock so that unauthorized persons cannot gain access 
to the leak collection chamber for safety reasons. 
[0013] The leak collection chamber may also contain a chain or other 
physical connection to the shear valves inside the fuel dispenser. The shear 
valves are designed to cut off fuel flow into the fuel dispenser from piping 
conduits in the event that an impact is made to the fuel dispenser for safety 
reasons as is well known in the art. If the leak collection chamber is removed 
for evacuation, there is no method of collection of leaks in the fuel dispenser 
during the time of this removal. Therefore, the chain is connected to the 
shear valve so that the shear valve is shut off mechanically when the force 
from removal of the leak collection chamber pulls on a lever on the shear 
valve. When the leak collection chamber is placed back inside the fuel 
dispenser, the shear valve can be manually reopened by service personnel. 
[0014] Those skilled in the art will appreciate the scope of the present 
invention and realize additional aspects thereof after reading the following 
detailed description of the invention in association with the accompanying 
drawing figures. 
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Brief Description of the Drawings 
[0015] The accompanying drawing figures incorporated in and forming a 
part of this specification illustrate several aspects of the invention, and 
together with the description serve to explain the principles of the invention. 
[0016] Figure 1 is an illustration of a fuel dispenser and fuel dispenser 
sump configuration in the prior art; 

[0017] Figure 2 is a front view of a fuel dispenser containing a leak 
collection pan in accordance with one embodiment of the present invention; 
[0018] Figure 3 is a side view of Figure 1 ; 

[0019] Figure 4 is a communication architecture of systems coupled to the 
control system of the fuel dispenser; 

[0020] Figure 5 is a flowchart diagram of operational aspects of the 
present invention; 

[0021] Figure 6 is an illustration of a locking door on the side of a fuel 
dispenser that is opened to remove the leak collection pan from the fuel 
dispenser; and 

[0022] Figure 7 is an illustration of a shear valve shut off mechanism in 
accordance with an embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 
[0023] The embodiments set forth below represent the necessary 
information to enable those skilled in the art to practice the invention and 
illustrate the best mode of practicing the invention. Upon reading the 
following description in light of the accompanying drawing figures, those 
skilled in the art will understand the concepts of the invention and will 
recognize applications of these concepts not particularly addressed herein. It 
should be understood that these concepts and applications fall within the 
scope of the disclosure and the accompanying claims. 
[0024] The present invention is a fuel dispenser that eliminates the need 
for a fuel dispenser sump located underneath the ground. The present 
invention provides a leak containment chamber inside the fuel dispenser that 
collects any leaked fuel from the fuel piping inside the fuel dispenser. 
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[0025] In Figure 2, an exemplary fuel dispenser 10 is illustrated with some 
similar characteristics of the fuel dispenser 10 in Figure 1 . The fuel dispenser 
10 is comprised of a housing 12 that houses the components of the fuel 
dispenser 10. The fuel dispenser 10 may also contain a canopy 1 1 that is 
placed on top of the housing 12. The fuel dispenser 10 may contain a visual 
display 40 for displaying instructions and other information to a customer. 
The display 40 may contain keys or soft keys 42 located around the display 
40 for the customer to provide selections and input for directing the actions of 
the fuel dispenser 10. The fuel dispenser 10 may also have other various 
input devices found on many common dispensers, such as a keypad 44, a 
card reader 46, a receipt printer 48, and a smart card reader 50, as is 
commonly known in the fuel dispenser art. The fuel dispenser 1 0 also has a 
transaction totals display consisting of a volume display 52 showing the 
amount of fuel dispensed by the customer (typically in gallons), and a price 
display 54 showing the amount to be charged to the customer for the fuel 
dispensed. Each of the input devices and displays are controlled by a control 
system 55 within the fuel dispenser 10. 

[0026] The fuel dispenser 1 0 also typically is capable of dispensing more 
than one type or grade of fuel. The fuel dispenser 10 may include octane 
selection buttons 56. The customer selects one of the octane selection 
buttons 56 to choose the desired grade of fuel to dispense at the beginning of 
a fueling transaction. After the customer initiates the fuel dispenser 10 to 
dispense fuel, the customer lifts the nozzle 60 from the nozzle handle 58 and 
inserts the nozzle 60 into the vehicle to be dispensed (not shown). The 
nozzle 60 is connected to a hose 62 that is in turn connected to the fuel piping - 
conduit 26 inside the fuel dispenser 10 that receives fuel from the main fuel 
piping conduit 16 from an underground storage tank. 
[0027] The hose 62 may be fitted with a breakaway 64 that is designed to 
separate the hose 62 from the fuel dispenser housing 12 in the event that a 
significant force is applied to the hose for safety reasons, such as if a vehicle 
drives away with the nozzle 60 still inserted into the vehicle. 
[0028] The present invention provides a leak containment chamber 66 
within the fuel dispenser housing 12 to collect any leaked fuel from internal 
fuel handling components within the housing 12. The leak containment 
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chamber 66 is in the form of a box shape that has a bottom 68, sides 70, and 
an open top 72. The leak containment chamber 66 is located at the bottom of 
the fuel dispenser housing 12 so that any leaked fuel from any fuel dispensing 
components within the fuel dispenser 10 fall towards the fuel containment 
chamber 66 via gravity and are collected. A slanted collection plate 73 is 
provided to receive any leaked fuel or fluid and direct such fuel or fluid into the 
leak collection chamber 66. 

[0029] Examples of fuel handling components include valves, meters, 
piping, and filters, each of which have fittings that are also susceptible to 
leaks. The fuel containment chamber 66 is located in the Class 1 , Division 1 
area 74 of the fuel dispenser housing 12 where fuel handling components are 
located. For more information on class divisions within fuel dispensers 10, 
see U.S. Patent No. 5,717,564 incorporated by reference herein in its entirety. 
For more information about double-walled piping and piping conduit 
architectures that may be used in the present invention, see U.S. Application 
Serial Nos. 10/238,822; 10/430,890; 10/703,156; 10/774,749 and 10/775,045, 
each of which are incorporated herein by reference in their entireties. 
[0030] Figure 3 illustrates a side view diagram of the fuel dispenser 10 
illustrated in Figure 2 to better illustrate the leak containment chamber 66 and 
the slanted collection plate 73. The leak collection chamber 66 is located on 
one side of the fuel piping conduits 26 in the preferred embodiment so that it 
can be easily removed for evacuation without interference with the fuel piping 
conduits 26. Only one fuel piping conduit 26 is shown in this diagram, but the 
additional fuel piping conduits 26 are hidden behind the first fuel piping 
conduit 26 located in the front of the side view. The slanted collection plate 
73 allows the capture and routing of leaked fuel from components that are not 
located above the leak collection chamber 66 to be drained to the leak 
collection chamber 66. 

[0031] In the preferred embodiment, the slanted collection plate 73 consist 
of two plates 73A, 73B since the |eak collection chamber 66 is not located all 
the way to either side of the internal walls of the housing 12. The slanted 
collection plate 73 may be made out of any material that is capable of 
handling fuel, and is preferably sheet metal or tin. Because the slanted 
collection plate 73 passes across the same plane as the fuel piping conduits 
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26, the slanted collection 73 additionally contains an orifice 74 for each fuel 
piping conduit 26 to pass therethrough. During installation a seal or potting 
compound is used around the orifice 74 where the fuel piping conduit 26 
passes through the slanted collection plate 73 so that leaked fuel does not run 
through the orifice 74 and to the bottom of the housing 12 outside of the leak 
collection chamber 66. 

[0032] A scale 76 is additionally provided in the housing 12 underneath the 
leak collection chamber 66 so that the weight of the leak collection chamber 
66 is measured. A weight signal line 78 is coupled from the scale 76 to the 
control system 13 so that the control system 13 receives the weight of the 
leak collection chamber 66. In this manner, the control system 13 can be 
programmed with threshold weight measurements using empirical testing that 
indicate the approximate liquid level present in the leak collection chamber 66. 
The control system 13 can then communicate the weight and/or liquid level of 
the leak collection chamber 66 to other systems located in the service station 
environment or even remotely. In Figure 3, the control system 13 is coupled 
to a tank monitor and/or site controller 78 (also called "controller") via a 
communication line 80. The tank monitor and/or site controller 78 can 
generate an alarm and/or send a signal to alert service personnel when the 
liquid level inside the leak containment chamber 66 exceeds a threshold 
indicating that evacuation service is necessary. 

[0033] In an alternative embodiment, a fluid level sensor 77 may be placed 
inside the leak containment chamber 66. The fluid level sensor 77 measures 
the fluid level inside the leak containment chamber 66. The fluid level sensor 
77 may be a float or other device that is capable of indicating liquid level. The 
fluid level sensor 77, if present, is electrically coupled to the control system 13 
so that the control system 13 can use such information to have knowledge of 
the liquid level for operational aspects of the present invention, as discussed 
below. 

[0034] The tank monitor and/or site controller 78 can also determine the 
rate at which the liquid level in a leak containment chamber 66 rises to 
determine the rate of a leak in the fuel dispenser 10. If the leak rate exceeds 
a threshold rate, this may be indicative of a catastrophic leak for which 
immediate attention is necessary. The tank monitor and/or site controller 78 
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can generate a control signal 82 to a submersible turbine pump (STP) 84 to 
shut down the STP 84 and stop fuel from being pumped to the fuel dispensers 
10 if a leak containment chamber 66 is collecting leaks at a rate sufficient to 
indicate a catastrophic leak. In Figure 4, the control system 1 3 is alternatively 
coupled to a remote system 86 via a remote communication line 88 so that a 
signal and/or alarm indicative of the condition of a leak containment chamber 
66 can be communicated to a system located off-site from the service station 
if desired. 

[0035] Figure 5 illustrates a flow chart of the operational aspects of the 
present invention in response to weight measurements made by the scale 76 
of the weight of the leak containment chamber 66. It should be noted that this 
illustration is of one embodiment and the present invention may include some 
or all of these operational aspects illustrated in Figure 5. 
[0036] As illustrated in Figure 5, the process starts (block 100), and the 
control system 13 measures the weight of the leak containment chamber 66 
using measurements from the scale 76 (block 102). The control system 13 
then converts the weight of the leak containment chamber 66 into a liquid 
level using preprogrammed weight to liquid level conversion values stored in 
memory of the control system 13 (block 104). Alternatively, if a liquid level 
sensor 77 is used in the leak containment chamber 66, blocks 102 and 104 
could be performed by the liquid level sensor 77 communicating the liquid 
level to the control system 13 without need for conversation of weight to liquid 
level. 

[0037] Where weight is converted to liquid level, prior to operation of the 
invention, empirical testing is performed to preprogram weights of the leak 
containment chamber 66 to liquid levels. Liquid is placed in the leak 
containment chamber 66 at various known levels and the weight of the 
chamber 66 is measured. This is repeated for various weights from empty to 
full, and in between, and programmed into the control system 13. The control 
system 13 can then take any weight of the leak containment chamber 66 and 
convert the weight into a liquid level using the preprogrammed weight to level 
values. For weights that fall in between programmed measurements, the 
control system 13 can use correlation to determine the liquid level in the leak 
containment chamber 66. 
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[0038] After the control system 1 3 converts the weight of the leak 
containment chamber 66 into a liquid level or receives the liquid level from the 
liquid level sensor 77, as the case may be, the control system 13 compares 
the liquid level to a programmed threshold liquid level value to determine if the 
current liquid level is greater than the threshold liquid level value (decision 
106). The programmed liquid level value can be indicative of a full leak 
containment chamber 66, but it is preferable to program the threshold liquid 
level value to a value that is less than full so that service personnel have time 
to empty the leak containment chamber 66 before it can have an opportunity 
to fully fill and possibly overflow the leak containment chamber 66. 
[0039] If the liquid level in the leak containment chamber 66 is not greater 
than the threshold liquid level value, then control system 13 will determine if 
the liquid level rate is increasing a level greater than a liquid level increase 
rate value, discussed below for decision 112. If the liquid level in the leak 
containment chamber 66 is greater than the threshold liquid level value 
programmed in memory of the control system 13, the control system 13 will 
generate an alarm to indicate that the leak containment chamber needs to be 
evacuated (block 108). The control system 13 will next send a signal to the 
tank monitor and/or site controller 78 or remote system 86, or both, to indicate 
to service personnel that the leak containment chamber needs to be 
evacuated (block 110). The control system 13 could also send a signal to the 
STP 84 to shut down via the tank monitor / site controller 78 (not shown). 
[0040] The control system 1 3 will then determine if the increase rate of the 
liquid level in the leak containment chamber 66 exceeds a threshold increase 
rate stored in memory of the control system 13 (decision 112). The control 
system 13 determines the rate of increase in the leak containment chamber 
66 by taking the current liquid level detected in the leak containment chamber 
66 and determining the slope of the line between the current liquid level 
detected in the leak containment chamber 66 and the previous liquid level 
detected in the leak containment chamber 66. If the rate of increase in the 
liquid level in the leak containment chamber 66 is greater than a threshold 
rate increase, this is indicative of a catastrophic leak occurring in the fuel 
dispenser 10 in which the leak containment chamber 66 is located. The 
control system 13 will either itself, or by communication with the tank monitor 
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and/or site controller 78, direct the STP 84 to shut down (block 114). This is 
to stop the fuel flow to the fuel dispenser 10 to prevent further leaking from 
occurring since the fuel dispenser 10 cannot leak fuel other than fuel already 
located in the internal fuel piping conduit 26 and the main and branch fuel 
piping conduits 16, 18, if the fuel supply is cutoff from the fuel dispenser 10. 
[0041] The control system 13 then determines if the leak containment 
chamber 66 has been removed based on the lack of weight from the scale 76 
whether it be from the "NO" path of decision 1 1 2 or from block 114 (decision 
1 1 6). If the leak containment chamber 66 has not been removed, the control 
system 13 continues to perform the operations by returning to block 108 to 
repeat the generating of alarms (block 108) and signals (block 1 10) to alert 
service personnel to evacuate the leak containment chamber 66. If the leak 
containment chamber 66 has been removed, then control system 13 returns 
back to the beginning of the process at block 102 to determine if the leak 
containment chamber 66 needs to be evacuated and/or the fuel dispenser 10 
in which the leak containment chamber 66 is located contains a catastrophic 
leak (blocks 102-116). 

[0042] Figure 6 illustrates the fuel dispenser 10 equipped with an outside 
door 130 that can be opened to insert the leak containment chamber 66 into 
the fuel dispenser housing 12 and remove the leak containment chamber 66 
from the housing 12 when evacuation is needed. The door 130 contains a 
lock 132 to prevent unauthorized access to the leak containment chamber 66 
for safety purposes. The door contains a hinged side 134 so that the door 
swings open from right to left. 

[0043] Figure 7 illustrates another aspect of the present invention related 
to removal of the leak containment chamber 66 from the housing 1 2. If the 
leak containment chamber 66 is removed from the fuel dispenser housing 12, 
any leaks that occur in the fuel dispenser 10 will not be captured and will leak 
to the bottom of the fuel dispenser housing 12 and possibly to the outside 
environment. Therefore, it is desired to cut off the fuel supply from the branch 
fuel piping conduit 19 to the fuel dispenser fuel supply piping 26 when the leak 
containment chamber 66 is removed. Therefore, the present invention 
provides an extra measure of security in the form of a chain 140 that is 
connected to both the leak containment chamber 66 and a cutoff lever 144 of 
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the shear valve 22. Shear valve 22 has a lever that must be manually 
engaged for the shear valve 22 to be opened as is well known in the fuel 
dispenser art. When a sufficient force is applied to the lever 144, the lever 
144 is released and the shear valve 22 automatically closes in response. 
Normally, the lever 144 is designed to close when an impact occurs to the fuel 
dispenser 10. In the present invention, when the leak containment chamber 
66 is removed from the housing, the chain 140 applies a pulling force to the 
lever 144 and cuts off the shear valve 22 so that the fuel dispenser 10 is cut 
off from the fuel supply in the event that a leak is present in the fuel dispenser 
10 while the leak containment chamber 66 is removed. Otherwise, if the fuel 
dispenser 10 contained a leak, the leak may continue to generate leaked fuel 
in the absence of the leak containment chamber 66 since the fuel dispenser 
10 would be coupled to the fuel supply. 

[0044] Those skilled in the art will recognize improvements and 
modifications to the preferred embodiments of the present invention. All such 
improvements and modifications are considered within the scope of the 
concepts disclosed herein and the claims that follow. 



